Community-based education (CBE) is a learning approach that enables students to acquire skills by means of applied learning in the community. [1] This learning approach includes elements of primary healthcare, health promotion and disease prevention, and allows students to acquire clinical, research, communication and other professional competencies in a commu nity setting. [2] The goals of CBE include creating knowledge, skills and attitudes among students to ensure the provision of efficient health services to marginalised communities, often in rural areas and communities with significant resource constraints. [3] These goals ultimately increase health professionals' willingness to work in underserved areas. [4] CBE provides opportunities to acquire research, clinical and public health skills through applied learning in a community setting. [1] The objective of CBE is to direct health professionals towards the most important health problems of the community. [5] Despite the several challenges that may affect CBE, lower attrition rates, a greater perceived ability to function in rural communities and high satisfaction, as indicated by students and community members, have been noted as advantages of CBE. [6] Other beneficial aspects of CBE include early contact with the community, improved teamwork of trainees, and improved interpersonal relationships and communication skills. [6] The physiotherapy and occupational therapy students at the University of Zimbabwe, Harare, have been part of CBE attachments since the inception of the programmes in 1987. The University of Zimbabwe has 12 CBE attachment sites, which are shared by all the programmes of the College of Health Sciences. The activities at each of the CBE sites differ, depending on available resources. These activities are mainly sponsored by the Ministry of Health and Child Care and its partners. The University of Zimbabwe provides transport for the students during the CBE attachment.
expected to participate in management and administration activities in the rehabilitation departments. The students are supervised by rehabilitation staff in the districts where they are attached. In addition, the faculty from the Department of Rehabilitation conduct a once-off mid-attachment evaluation for each of the sites.
For the training curriculum to remain relevant in the context of CBE, there is a need to continuously evaluate learning outcomes for students. This study was conducted to determine the learning outcomes, barriers and facilitators to effective learning of physiotherapy and occupational therapy students at the University of Zimbabwe during their CBE attachment.
Methods
A descriptive cross-sectional study was conducted in the Department of Rehabilitation, College of Health Sciences, University of Zimbabwe. The university is currently the only institution that trains physiotherapists and occupational therapists in Zimbabwe, with an average enrolment of 40 per year for both.
Guided by the objectives of the CBE attachment and insights from the literature, the researchers developed a self-administered questionnaire that was used in the study. This questionnaire had three sections. Section A collected demographic information. Section B consisted of 20 questions related to students' learning outcomes during the CBE attachment. These questions were further divided into three subsections, i.e. community engagement, professional skills and personal growth. Community engagement was defined as the cognitive, affective and behavioural outcomes related to community participation. [7] Professional skills were described as techniques, behaviours and attitudes that enhance efficacy in the workplace. [7] Personal growth was defined as affective outcomes related to understanding oneself. [7] Community engagement was assessed using 6 questions, professional skills were assessed using 10 questions and personal growth was assessed using 4 questions. The responses to the questions that assessed the learning outcomes were rated on a 4-point scale: 1 = not at all, 2 = minimally, 3 = moderately, and 4 = extensively. Section C assessed the barriers to CBE and the possible strategies for improving learning experiences during the attachment. This section had closed-ended questions with 'yes' or 'no' responses.
Validation of the questionnaire was done in two stages. Firstly, the questionnaire was given to a panel of experts who included physiotherapy and occupational therapy lecturers responsible for the CBE programme. After revising the questionnaire based on the feedback from the panel of experts, a pilot study was conducted with 20 of the physiotherapy and occupational therapy students who had graduated from the University of Zimbabwe in 2015. The data from the pilot study were then analysed and redundant questions were removed.
The study sample comprised 35 occupational therapy and physiotherapy students who had just started the first semester of their final year. An overview of the study and its objectives was presented to these students before the self-administered questionnaires and consent forms were distributed. Students who were willing to participate were asked to sign the consent forms first and complete the questionnaire, which they had to drop into a box in their lecture room within 1 week. No names or student identification numbers were recorded on the questionnaires.
Data were entered into Microsoft Excel 2013 (USA) and analysed using SPSS version 21 (IBM Corp., USA). Sociodemographic characteristics were analysed for means and frequencies. Students' level of community engagement was scored out of a maximum possible score of 24 and a minimum possible score of 6. Professional skills were scored out of a maximum possible total of 40 and minimum possible score of 10. Personal growth was scored out of a maximum possible score of 16 and a minimum possible score of 4. Total expected scores on community engagement (24), professional skills (40) and personal growth (16) were added to give the expected overall learning outcome score of 80. The overall learning outcome score for each of the students was obtained by expressing the total scores from each of the three subsections as a percentage of the overall expected learning outcome score. Perceived barriers were grouped into three categories, i.e. administrative challenges, personal barriers and financial challenges, and were presented as frequencies. Strategies to facilitate students' learning during the CBE attachment were also expressed as frequencies. 
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Results
All 35 final-year students participated in the study. The mean age of participants was 22 (standard deviation (SD) 0.97) years. Twenty-three (65%) of the participants were female and 12 (34%) were male. Twenty-one (60%) participants were physiotherapy students and 14 (40%) occupational therapy students. Six (17%) students were attached in district 1; 7 (20%) in district 2; 8 (23%) in district 3; 7 (20%) in district 4; and 7 (20%) in district 5. (Note that the actual names for the districts were replaced with numbers for confidentiality purposes.)
Students' self-reported learning outcomes of the CBE attachments are given in Table 1 .
Community engagement
All students had an opportunity to learn about community engagement during their CBE attachment ( Table 1) . All of them reported that the CBE attachment had enhanced their understanding of community issues pertaining to rehabilitation, facilitated their understanding of clients in need of rehabilitation services, and improved their understanding of the organisation of rehabilitation services at community level. They also learnt how to conduct health education talks and provide outreach services.
Professional skills development
The students generally reported that the CBE attachment had given them an opportunity to improve their professional skills ( Table 1 ). The majority (97%) reported that their learning experiences had helped them to interact with other health professionals in patient care and enhanced their conflict-resolution skills. All the students reported that the attachment had improved their public speaking skills and their ability to work as part of a team. The attachment also improved the ability of 24 (68%) students to work independently.
With regard to the development of management skills, most (91%) of the students reported that the CBE attachment had improved their ability to run meetings, delegate tasks and respect the opinions of others when working as a team. Nineteen (54%) of the students indicated that the CBE experience extensively improved their understanding of the roles of other rehabilitation staff. Twelve (34%) of the participants indicated that the CBE experience extensively improved their understanding of how to manage a rehabilitation department.
Personal growth
All the students reported that the attachment provided an opportunity to gain skills with regard to personal growth. These included clarification of values, personal professional growth, and understanding of self and others.
Learning outcome scores
Students attached to different CBE sites presented with varying scores for community engagement, professional skills and personal growth ( Fig. 1) . Generally, all the students indicated the most improvement in community engagement skills and the least improvement in their personal skills.
The mean overall learning outcome score was 65 (SD 7.0)%. Students placed in district 2 had the highest overall learning outcome score, while those in district 1 had the lowest score (Fig. 2 ).
Barriers to effective CBE
The barriers reported by students included unavailability of internet connectivity (82%), unavailability of supervisors during some of the activities (57%), lack of clarity in the objectives given to students (60%) and lack of objectives related to research (74%). Seventeen (48%) participants identified the attachment period as being inadequate to cover all the learning objectives. All the students in districts 1, 2 and 3 reported a low standard of accommodation at their attachment sites. Limited access to transport to conduct CBE activities and lack of funding for CBE activities were also identified as barriers to effective learning. Failure to communicate using a local language was the only personal barrier to effective learning reported by 13 (37%) participants.
Proposed strategies for promoting learning
Strategies that were proposed to improve the students' learning outcomes during CBE attachments included revising the objectives (94%), increasing faculty involvement (97%), providing of transport by the university throughout the attachment period (97%), improving the state of the accommodation facilities (60%) and introducing funds directed towards the CBE activities (19%).
Discussion
The development of competence and confidence of students is one of the benefits of CBE experience. [5, 8] In our study, the CBE experience offered students an opportunity to improve their skills in community engagement, and develop their professional and personal skills needed to effectively provide rehabilitation services to communities. The CBE attachment enhanced the students' understanding of clients in need of rehabilitation services. In a hospital setting, students often miss the opportunity to interact with people with disabilities in the community. [8] CBE affords students an opportunity to interact with individuals from different backgrounds and with different abilities. [9] Such interactions enable students to develop in aspects of client centredness and gain a better understanding of the clients' rehabilitation needs outside the hospital setting. [9] In our study, the participants reported that the CBE attachment had enhanced their future engagement with the community. They also indicated improvements in their professional skills, including interpersonal skills and their ability to work as part of a team. The interaction with the community allows students an opportunity to acquire more knowledge and skills, and attitudes necessary for practice in the community. [6] CBE therefore positively impacts on the students' understanding of community issues, as it complements classroom learning. [10] The CBE experience equipped the students with skills needed to educate the community on health-related issues, enhanced their ability to conduct outreaches in the community, and improved their public speaking skills. Several authors have reported that CBE offers students a chance to acquire skills in public health services and health promotion. [1] [2] [3] 5] Such exposure affords students an opportunity to learn about health services within the community.
Generally, all students improved in professional skills, including interpersonal skills and their ability to work as part of a team. Interprofessional learning helps students to gain the skills necessary to promote teamwork, communication and collaborative learning. [3, 11] Such interactions provide them with opportunities to interact with a multidisciplinary team and, as such, they will have an appreciation of the roles of each of the team members.
The students also reported that the attachment had improved their ability to work independently, as well as their skills with regard to conflict resolution. Practice placements, such as CBE, develop students' self-confidence, thereby facilitating their ability to work independently. Such learning experiences also develop their professional skills, including conflict management. [6, 9] From the researchers' personal experience, for students to fulfil the CBE attachment objectives, they have to work together as a team. Conflicts usually arise when tasks have to be shared and they do not agree on how it should be done. Conflict resolution skills will then develop, as students learn to negotiate and agree on how tasks should be shared within the team.
Several authors have identified the unavailability of supervisors during some of the CBE activities as a challenge hindering effective learning during attachments. [3, 4, 6, 12] As noted in the current study, despite all occupational therapy and physiotherapy students being attached at district level, there was a variation in overall learning outcome scores based on different attachment sites. This indicates that students had different learning experiences based on the site to which they were attached. Therefore, there is a need to train supervisors and to agree on a model of providing supervision and support services to the students. The introduction of an efficient internet service that facilitates access to e-learning resources may also assist in overcoming the issue of inadequate supervision. To promote effective CBE programmes, e-learning is important, as it permits real-time communication between faculty and students during their attachment, which can help in the daily supervision of students. [4] Unavailability of transport was reported to be a major barrier to effective learning, possibly resulting in clients living in very remote areas not receiving the necessary community rehabilitation services. Additional resources, including transport, are essential in facilitating the effectiveness of CBE programmes. [12, 13] Identifying alternative ways of ensuring that transport is available throughout the duration of the placement and introducing funds directed towards CBE, are strategies that can be employed to address transport problems in order to improve students' learning outcomes.
Inadequate time and lack of clear objectives related to research were also reported as barriers to effective learning. The tendency to underestimate the amount of time needed by students for their CBE attachments has been linked to lack of clear objectives in various settings. [3, 5, 14] Having clear and specific learning objectives enables the students to know exactly what is expected of them; [4, 13] therefore, they are able to allocate adequate time for all their CBE activities. Periodically revising the CBE objectives may assist in ensuring that these remain feasible and contextually relevant.
Low-standard accommodation was perceived as a barrier to effective learning by the physiotherapy and occupational therapy students who participated in this study. Unavailability of internet access, poor water and electricity supplies, outdated room appliances and poor security are some of the issues that negatively contribute to accommodation standards. [3, 4] Currently, the maintenance for most of the hostels used by students during the CBE attachment is the responsibility of the hospitals where these hostels are built. With the prevailing economic hardships in Zimbabwe and the recent freezing of posts by the Ministry of Health and Child Care, most hospitals have shortages of cleaning staff. Cleaning of the students' accommodation may not even be on the list of cleaning priorities for the hospitals.
Study limitations
This study was conducted to determine the learning outcomes of rehabilitation students at the University of Zimbabwe and to identify factors affecting learning during the CBE attachments. It would have been ideal to establish the consistency of the study instrument before conducting the research. However, the data collection instrument did not undergo reliability testing, and the authors acknowledge this omission as a limitation of the study.
Conclusion
Experiential learning during the CBE attachment for occupational therapy and physiotherapy students offered them an opportunity to apply theoretical knowledge to practise and develop personal, professional and community engagement skills. However, barriers, including lack of clear research-related objectives, limited resources for CBE activities, inadequate supervision and limited exposure to communities in terms of time allocated for the attachment, negatively affected the learning experiences. The availability of more resources for CBE activities may improve the overall learning experiences of students.
